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© A transmission control system includes an ATM 
switching network (3), terminals (1-1 - 1-n, l'-n) and 
terminal adapters (2-1 - 2-n) respectively connected 
to the plurality of terminals. The transmission control 
system also includes a table circuit (4) registering 
virtual channels presently formed in the ATM switch- 
ing network in a management table, and a retrieval 
part (5) for receiving a communication request from 
one of the terminals and for determining whether or 
not the management table registers a virtual channel 
corresponding to the communication request at 
present. Data output from the one of the terminals is 
transferred to a different one of the terminals ad- 
dressed by the communication request through the 
virtual channel corresponding to the communication 
request and corresponding two of the terminal adapt- 
ers when the retrieval part determines that the man- 
agement table has the virtual channel corresponding 
to the communication request. A virtual channel set- 
ting part (5) registers the virtual channel correspond- 
ing to the communication request in the manage- 
ment table when the retrieval processor determines 



that the management table does not have the virtual 
channel corresponding to the communication re- 
quest. Data output from the one of the terminals is 
transferred to the different one of the terminals ad- 
dressed by the communication request through the 
virtual channel registered in the management table 
by the virtual channel setting part. 
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SYSTEM FOR CONTROLLING DATA TRANSMISSION IN ATM SWITCHING NETWORK 



BACKGROUND OF THE INVENTION 

The present invention generally relates to a 
system for controlling data transmission in an ATM 
(asynchronous transfer mode) switching network. 

There is known an ATM switching network in 
which data is transferred in an asynchronous trans- 
fer mode. In the ATM switching network, data is 
divided into predetermined-Iength data pieces. A 
header is added to each predetermined-Iength data 
piece so that a cell is formed. In the ATM system, 
cells are transferred. ATM switching networks re- 
alize connection oriented services. Thus, ATM 
switching networks have advantages presented by 
the line switching and packet switching. However, 
ATM switching networks are not oriented to con- 
nectionless services as provided by the packet 
switching. 

In order to realize connectionless services by 
using an ATM switching network, it is necessary to 
define a fixed virtual channel in the ATM switching 
system since the ATM switching network is a 
connection-oriented services network, as described 
above. 

Referring to FIG.1, an ATM switching network 
63 is provided with a handler 62. A plurality of 
terminal equipment devices (hereinafter simply re- 
ferred to as terminals) 61-1 - 61 -n are coupled to 
the ATM switching network 63. It will be noted that 
for the sake of simplicity, terminal adapters are 
omitted which derived predetermined-Iength cells 
from data and execute the reverse process. The 
handler 62 sets addresses of the terminals 61-1 - 
61 -n on the ATM switching network 63 and cor- 
responding fixed virtual channels (illustrated by the 
broken lines) by using a network management 
function. It will be noted that virtual channels are 
called virtual circuits for packet data. Further, the 
handler 62 assigns virtual channel identification 
numbers to the terminals 61-1 - 61 -n. 

Each of the terminals 61-1 - 61 -n divides data 
into ceils, each including the called party address, 
by using the virtual channel identification number 
assigned to the own, and sends the cells to the 
handler 62 through the ATM switching network 63. 
The handler 62 assembles received cells and iden- 
tifies the called party address from the assembled 
original data. Then, the handler 62 seeks a cor- 
responding virtual channel based on the identified 
party address. After that, the handler 62 divides the 
assembled data into cells again by using the virtual 
channel identification number of the related virtual 
channel, and sends the cells to the destination 
terminal. With the above-mentioned arrangement, it 
is possible to transfer data between the terminals 



through the ATM switching network 63 by the 
connection-oriented services as provided by the 
packet switching system. 

Referring to FIG. 2, a plurality of terminals 64-1 

5 - 64-n are connected to an ATM switching network 
65. It will be noted that no handler is coupled to the 
ATM switching network. Fixed virtual channels illus- 
trated by broken lines are provided between termi- 
nals which have a possibility that they commu- 

70 nicate with each other. It can be considered that 
the system shown in FIG.2 shares the function of 
the handler 62 shown in FIG.1 with the terminals 
64-1 -64-n. The terminals can communicate with 
each other through the fixed virtual channels via 

75 which cells are transferred. 

However, the conventional system shown in 
FIG.1 has the disadvantages described below. It is 
necessary to provide the number of virtual chan- 
nels equal to the number of terminals accommo- 

20 dated in the ATM switching network 63. When 
terminals are added to the system, the same num- 
ber of virtual channels must be provided in the 
ATM switching network 63. There is a limit of the 
number of virtual channels provided in the ATM 

25 switching network 63. For this reason, the number 
of terminals which can be coupled to the ATM 
switching network 63 is also limited. It should be 
noted that virtual channels are provided even for 
some terminals which are not often used. When 

30 terminals are added to or removed from the ATM 
switching network 63, the handler 62 must be 
modified so that the procedure for setting or releas- 
ing virtual channels are changed. Further, the han- 
dler 62 is required to have a large data processing 

35 ability to assemble and disassemble cells. Thus, 
the system employing the handler 62 is expensive. 

The conventional system shown in. FIG.2 has 
the disadvantages described below. As described 
previously, virtual channels are provided between 

40 terminals which have a possibility that they com- 
municate with each other. When a large number of 
terminals have such a possibility, it is necessary to 
provide a large number of virtual channels in the 
ATM switching network 65. It will be noted that a 

45 limited number of virtual channels is provided in 
the ATM switching network 65. Thus, the number 
of terminals which can be accommodated in the 
ATM switching network 65 is also limited. When 
terminals are added to or removed from the ATM 

so switching network 65, all virtual channels related to 
these terminals must be provided or removed. 



SUMMARY OF THE INVENTION 
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It is a general object of the present invention to 
provide an improved system for controlling data 
transmission in the ATM switching system in which 
the aforementioned disadvantages are eliminated. 

A more specific object of the present invention 
is to provide a system for controlling data transmis- 
sion in the ATM switching system in which virtual 
channels are dynamically set so that data transmis- 
sion between terminals is improved. 

The above objects of the present invention are 
achieved by a transmission control system com- 
prising: 

an asynchronous transfer mode (ATM) switching 
network; 

a plurality of terminals; 

a plurality of terminal adapters respectively con- 
nected to the - plurality of terminals, each of the 
terminal adapters coupling a corresponding one of 
the terminals to the ATM switching network, data 
being transferred between the terminals through 
corresponding terminal adapters from among the 
terminal adapters and the ATM switching network; 
management table means for registering virtual 
channels presently formed in the ATM switching 
network in a management table, each of the virtual 
channels mutually connecting corresponding two of 
the terminal adapters through the ATM switching 
network; 

retrieval means for receiving a communication re- 
quest from one of the terminals and for determining 
whether or not the management table registers a 
virtual channel corresponding to the communication 
request at present, data output from the one of the 
terminals being transferred to a different one of the 
terminals addressed by the communication request 
through the virtual channel corresponding to the 
communication request and corresponding two of 
the terminal adapters when the retrieval means 
determines that the management table has the 
virtual channel corresponding to the communication 
request; and 

virtual channel setting means for registering the 
virtual channel corresponding to the communication 
request in the management table when the retrieval 
means determines that the management table does 
not have the virtual channel corresponding to the 
communication request, data output from the one 
of the terminals being transferred to the different 
one of the terminals addressed by the communica- 
tion request through the virtual channel registered 
in the management table by the virtual channel 
setting means. The management table means, re- 
trieval means and virtual channel setting means 
can be provided in each of the terminal adapters or 
the ATM switching network. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Other objects, features and advantages of the 
present invention will become apparent from the 
following detailed description when read in con- 
junction with the accompanying drawings, in which: 
5 FIG.1 is a block diagram of a conventional sys- 
tem which employs a handler; 
FIG.2 is a block diagram of another conventional 
system; 

FIG.3 is a block diagram illustrating the principle 
70 of the present invention; 

FIG.4 is a block diagram of a system according 
to a first preferred embodiment of the present 
invention; 

FIGS.5, 6,7 and 8 are flowcharts illustrating the 
75 operation of the system shown in FIG.4; 

FIGS.9, 10 and 11 are block diagrams, each 
illustrating the operation of the system shown in 
FIG.4; 

FIG.1 2 is a block diagram of a system according 
20 to a second preferred embodiment of the 
present invention; 

FIGS.13, 14 and 15 are flowcharts illustrating the 
operation of the system shown in FIG.1 2; and 
FIGS.16, 17 and 18 are block diagrams, each 
25 illustrating the operation of the system shown in 
FIG.12. 



DESCRIPTION OF THE PREFERRED EMBODl- 
30 MENTS 

Referring to FIG.3, there is illustrated the prin- 
ciple of a system for controlling data transmission 
in an ATM switching network according to the 

35 present invention. A plurality of terminals 1-1 - 1-n 
are coupled to an ATM switching network 3 
through terminal adapters 2-1 - 2-n, respectively. 
Data is transferred between the terminals 1-1 - 1-n 
through the ATM switching network 3 in an asyn- 

40 chronous transfer mode (ATM). A management ta- 
ble 4 which manages virtual channels formed in the 
ATM switching network 3 is coupled to the ATM 
switching network 3. A table controller 5 controls 
the management table 4. The table controller 5 

45 determines whether or not virtual channels cor- 
responding to communication requests from the 
terminals 1-1 - 1-n have been provided in the ATM 
switching network 3. When the table controller 5 
determines that the ATM switching network 3 has a 

so virtual channel corresponding to the communication 
request from a terminal, cells are transferred 
through this virtual channel. On the other hand, 
when the table controller 5 determines that the 
ATM switching network 3 does not have a virtual 

55 channel corresponding to the communication re- 
quest, the table controller 5 defines the corre- 
sponding virtual channel in the management table 
4. The terminal adapter 2 divides data output from 
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the terminal which generates the communication 
request into cells, each having the header and 
sends the same in the asynchronous transfer 
mode. Data output by each of the terminals 1-1 - 1- 
n is in conformity to, for example, the CCITT X.25 
recommendation. The cells pass through the ATM 
switching network 3 and is sent to the destination 
terminal. When a predetermined condition is satis- 
fied, the virtual channel is deleted from the man- 
agement table 4. For example, when a predeter- 
mined time elapses from the time when the last 
cell is transferred, the corresponding virtual chan- 
nel is deleted from the management table 4. It will 
be noted that if the terminal 1-n has the function of 
the adapter 2-n, the terminal has the configuration 
surrounded by the one-dot chain line shown in 
FIG.3. 

The management table 4 manages the relation- 
ship between the virtual channels (VCI/VPI1, 
VC1/VPI2, ...) and addresses (AD1, AD2, ...) of the 
terminals 1-1, 1-2, ... on the ATM switching network 
13. The table controller 5 retrieves the manage- 
ment table 4, and sets or releases virtual channels. 
For example, the table controller 5 operates as 
follows. The table controller 5 determines whether 
or not the management table 4 has the called party 
address in response to the communication request. 
When the table controller 5 finds out the called 
party address in the management table 4, it recog- 
nizes that the related virtual channel directed to the 
other party terminal has been formed in the ATM 
switching network 3. When the table controller 5 
does not find the called party address, it registers a 
virtual channel coupling two terminals being con- 
sidered in the management table 4. Data output 
from the terminal which generates the communica- 
tion request is divided into cells by the correspond- 
ing terminal adapter. Then, the cells are sent to the 
ATM switching network 3. As a result, it is possible 
to transfer data between terminals through the ATM 
switching network 3 by defining the corresponding 
virtual channel even if the ATM switching network 3 
does not have the corresponding virtual channel at 
present. 

When the predetermined condition is satisfied, 
virtual channels defined in the management table 4 
are deleted therefrom. For example, virtual chan- 
nels defined in the management table 4 are de- 
leted for every predetermined time. Alternatively, it 
is possible to delete each virtual channel from the 
management table 4 when a predetermined time 
elapses from the time when the corresponding 
virtual channel was last used. With the above- 
mentioned arrangement, it becomes possible to 
provide virtual channels dynamically and thus uti- 
lize the same effectively and efficiently. 

A description will now be given of a first pre- 
ferred embodiment of the present invention. Refer- 



ring to FIG.4, there is illustrated a system accord- 
ing to the first preferred embodiment of the present 
invention. A terminal 11 is coupled to an ATM 
switching network 13 through a terminal coupler 12. 

5 The terminal coupler 12 is composed of an adapta- 
tion layer processor (hereinafter simply referred to 
as an ADP processor) 20, a signal processor 21, an 
ADP processor 22, an ATM processor 23, a phys- 
ical layer processor 24 and a table processor 25. 

io Each of the ADP processors 20 and 22 executes a 
conventional adaptation layer process. The ATM 
processor 23 assembles and disassembles cells. 
The physical layer processor 24 has the function of 
converting a receive signal level into a transmit 

is signal level and vise versa. In a case where the 
ATM switching network 13 shown in FIG.4 is coup- 
led to other ATM switching networks (not shown) 
through optical transmission channels, the physical 
layer processor 24 carries out a conversion be- 

20 tween optical signals and electrical signals. 

The table processor 25 is made up of a table 
controller 26 and a management table 27. The 
table controller 26 is composed of a retrieval pro- 
cessor 28 and a setting/releasing processor 29. 

25 The retrieval processor 28 accesses the manage- 
ment table 27 and determines whether or not the 
virtual channel corresponding to the communication 
request is defined in the management table 27. 
The setting/releasing processor 29 writes virtual 

30 channels into the management table 27 and elimi- 
nates the same therefrom. The management table 
27 defines storage areas, each of which defines the 
party address AD, the virtual channel identification 
number VCIAflPI, and time T. The time T indicates 

35 when the virtual channel being considered was last 
used. Information about the time T is used for 
eliminating virtual channels from the management 
table 27. For example, when a predetermined time 
elapses from the "time T, the corresponding virtual 

40 channel is deleted from the management table 27. 
Alternatively, it is possible to eliminate the virtual 
channel being considered when it is determined 
that the number of times that the present virtual 
channel is used is Jess than a predetermined num- 

45 ber of times. As will be described later, it is possi- 
ble to employ an additional condition, such as a 
release inhibit condition. 

The terminal 11 sends the terminal adapter 12 
data to which the called party address, that is, the 

so called (destination) terminal is added. The ADP 
processor 20 receives the data and then transfers 
the called party address to the table processor 25. 
The table processor 25 controls the retrieval pro- 
cessor 28 so that it determines whether or not the 

55 virtual channel corresponding to the called party 
address is presently registered in the management 
table 27. When the retrieval processor 28 finds the 
called party address in the management table 27, 
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the retrieval processor 28 sends the same to the 
ATM processor 23. Also, the ADP processor 20 
divides the received data into cells, each having 
the header. The header includes information which 
indicates the position of the cell having this header 
in a series of cells. Each cell with the header 
added is transferred to the ATM processor 23, 
which writes the virtual channel identification num- 
ber addressed to the destination terminal into the 
header. Then, each cell is sent to the ATM switch- 
ing network 13 through the physical layer proces- 
sor 24. 

If the retrieval processor 28 determines that the 
virtual channel corresponding to the called party 
address is not registered in the management table 
27, the retrieval processor 28 controls the 
setting/releasing processor 29 so that it sends a 
virtual channel setting request to the signal proces- 
sor 21. The signal processor 21 determines a vir- 
tual channel identification number corresponding to 
the called party address, and informs the 
setting/releasing processor 29 of the determined 
virtual channel identification number. Alternatively, 
it is possible to generate the corresponding virtual 
channel by communicating with the ATM switching 
network 13 through the ATM processor 23 and the 
physical layer processor 24 in accordance with a 
call set-up procedure. This procedure will be de- 
scribed later. 

The ATM switching ■ network 13 sends informa- 
tion about the virtual channel setting request to the 
destination terminal. The setting/releasing proces- 
sor 29 writes the virtual channel identification num- 
ber VCI/VPI of the destination terminal into the 
management table 27. Then, the setting/releasing 
processor 29 informs the ATM processor 23 of the 
virtual channel identification number VCI/VPL The 
ATM processor 23 writes the virtual channel iden- 
tification number VCl/VPI into the header of each 
cell, which is then sent to the ATM switching net- 
work 13 through the ATM processor 23 and the 
physical layer processor 24. 

In the case where the virtual channel setting 
request information is received from the ATM 
switching network 13, the signal processor 21 of 
the terminal adapter 12 which is located on the 
destination side in this case analyzes the same, 
and sends the party address AD and the virtual 
channel identification number VCIA/PI to the 
setting/releasing processor 29 of the table proces- 
sor 27. By using the received information, the 
setting/releasing processor 29 registers the cor- 
responding virtual channel in the management ta- 
ble 27. 

Each virtual channel defined in the manage- 
ment table 27 is -released, that is, deleted from the 
management table 27 as follows. A timer is pro- 
vided in the signal processor 21 or the table pro- 



cessor 25. In the configuration shown in FIG.4, a 
timer is provided in the signal processor 21. Each 
time the timer indicates a predetermined time, the 
setting/releasing processor 29 releases virtual 

s channels in the management table 27 uncondition- 
ally. Alternatively, when the time passage between 
the time T and the present time is equal to or 
greater than a predetermined passage time, the 
setting/releasing processor 29 releases the cor- 

/o responding virtual channel unconditionally. Alter- 
natively, when the number of times that the virtual 
channel being considered has been used is equal 
to or greater than a predetermined number of 
times, the setting/releasing processor 29 releases 

75 it. Alternatively, when the setting/releasing proces- 
sor 29 determines that an available storage capac- 
ity of the management table 27 becomes less than 
a predetermined capacity which corresponds to, for 
example, one virtual channel, at least one virtual 

20 channel is released unconditionally or at least one 
virtual channel which is not frequently used is 
released. Alternatively, when a large number of 
virtual channels have already been realized in the 
ATM switching network 13 so that it becomes 

25 impossible to provide a new virtual channel, at 
least one virtual channel is released unconditionally 
or at least one virtual channel which is not fre- 
quently used is released. 

It is possible to use a flag which inhibits the 

30 virtual channel from being released so that a virtual 
channel having a high degree of importance can be 
prevented from being deleted from the manage- 
ment table 27. Thereby, it is possible to dynam- 
ically register virtual channels in the management 

35 27 and thus utilize them effectively and efficiently. 
The flag can be provided in the management table 
27, for example. 

FIG. 5 is a flowchart of a process realized by 
the table processor 25 shown in FIG.4. In FIG.5, 

40 "IDLE" denotes a process waiting state of the table 
processor 25. The called party address is output to 
the retrieval processor 28 from the ADP processor 
20 (step 1), and the retrieval processor 28 starts to 
retrieve the management table 27 (step 2). The 

45 retrieval processor 28 determines whether or not 
the virtual channel corresponding to the called par- 
ty address is presently registered in the manage- 
ment table 27 (step 3). When the result obtained at 
step 3 is YES, the retrieval processor 28 informs 

so the ATM processor 23 of the virtual channel iden- 
tification number VCIAAPI of the other party termi- 
nal (step 4). 

On the other hand, when the management ta- 
ble 27 does not define the corresponding virtual 
55 channel at present, the retrieval processor 28 in- 
structs the setting/releasing processor 29 to send 
the virtual channel setting request to the signal 
processor 21 (step 5). The signal processor 21 
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generates the virtual channel corresponding to the 
called party address by its internal process or 
transferring related information between the own 
and the ATM network 13. Then, the signal proces- 
sor 21 informs the setting/releasing processor 29 of 
the table processor 25 of the fact that the virtual 
channel has been set. This procedure is carried out 
by sending the called party address and the virtual 
channel identification number VCI/VPI to the 
setting/releasing processor 29 (step 6). Then, the 
setting/releasing processor 29 informs the ATM 
processor 23 of the informed virtual channel iden- 
tification number VCWPI (step 7). After that, the 
setting/releasing processor 29 writes the virtual 
channel defined by the signal processor 21 into the 
management table 27. 

In the case where the system shown in FiG.4 
receives the virtual channel setting request from 
the source terminal, it is sent to the signal proces- 
sor 21 through the physical layer processor 24, the 
ATM processor 23 and the ADP processor 22. The 
signal processor 21 analyzes the received virtual 
channel setting request and generates, from the 
analyzed results, the calling party address and the 
virtual channel identification number VClAfPl of the 
virtual channel connected to the source terminal. 
Then, the signal processor 21 informs the 
setting/releasing processor 29 of the calling party 
address and the virtual channel identification num- 
ber VCWPI (step 9). Then, the signal processor 21 
registers the corresponding virtual channel in the 
management table 27 (step 10). 

FIG.6 is a flowchart of the procedure for un- 
conditionally releasing virtual channels. The proce- 
dure shown in FIG.6 is executed by the table 
processor 25. As has been described previously, 
the timer for measuring the predetermined time is 
provided in the table processor 25 or the signal 
processor 21. When the. timer indicates the pre- 
determined time, it lets the setting/releasing pro- 
cessor 29 of this fact (step 11). The 
setting/releasing processor 29 generates a request 
to release the virtual channels defined in the man- 
agement table 27 (step 12). Then, the 
setting/releasing processor 29 deletes the virtual 
channel being considered from the management 
table 27 (step 13). After that, the setting/releasing 
processor 29 determines whether or not all the 
virtual channels defined in the management table 
27 have been deleted (step 14). When the result at 
step 14 is NO, the procedure returns to step 12. 
On the other hand, when the result at step 14 is 
YES, the setting/releasing processor 29 sets the 
timer so that it starts to measure the predetermined 
time (step 1 5), 

On the other hand, the signal processor 21 
analyzes the virtual channel releasing request and 
generates the calling/called party address and the 



virtual channel identification number VCI/VPI (step 
16). Then, the signal processor 21 generates the 
request to release the corresponding virtual chan- 
nel (step 16), and sends the same to the 

5 setting/releasing processor 29. In response to this 
request, the setting/releasing processor 29 deletes 
the specified virtual channel from the management 
table 27 (step 17). 

FIGS.7 and 8 are flowcharts of the procedures 

70 for monitoring the passage time on the side of the 
ATM switching network 13 and releasing virtual 
channels on the basis of the monitored passage 
time. The procedure shown in FIG.7 is related to 
the terminal adapter 12, and the procedure shown 

75 in RG.8 is related to the ATM switching network 
13. The ATM switching network 13 is provided with 
a table which defines the virtual channel identifica- 
tion number VCIA/PI and time T, and a timer for 
measuring a predetermined time. When the timer 

20 built in the ATM switching network 13 indicates the 
predetermined time, the ATM switching network 13 
determines whether or not the passage time be- 
tween the time when the virtual channel being 
considered was last used and the present time 

25 exceeds a predetermined threshold time. This de- 
termination procedure is carried out for each of the 
virtual channels defined in the management table 
provided in the ATM switching network 13. When 
the determination result is YES, the request to 

30 delete the corresponding virtual channel from the 
management table provided in the ATM switching 
network 13 is generated (step 21). Then, the virtual 
channel defined by the virtual identification number 
VCWPI and time T are deleted from the manage- 

35 ment table in the ATM switching network 13 (step 

22) . Then, it is determined that all the virtual chan- 
nels defined in the management table in the ATM 
switching network 13 have been processed (step 

23) . When the result at step 23 is NO, the proce- 
40 dure returns to step 21. On the other hand, when 

the result at step 23 is YES, the timer built in the 
ATM switching network 13 is started to measure 
the predetermined time (step 24). 

On the other hand, the setting/releasing pro- 

45 cessor 29 is informed of the request which is 
generated at step 21 (step 18). Then, the 
setting/releasing processor 29 deletes the corre- 
sponding virtual channel from the management ta- 
ble 27 (step 19). As described above, the proce- 

50 dures shown in FIGS.7 and FIG.8 are related to the 
arrangement in which the ATM switching network 
13 monitors the predetermined time by the timer 
provided therein and it is determined whether or 
not the passage time from the time when the virtual 

55 channel of interest was last used exceeds the pre- 
determined threshold time. Alternatively, it is possi- 
ble to utilize the number of times that each virtual 
channel defined in the management table in the 
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ATM switching network 13 was used in the past In 
this case, it is determined whether or not the num- 
ber of times that the virtual channel being consid- 
ered exceeds to a predetermined number of times. 

FIGS. 9 through 1 1 are diagrams illustrating the 
operation of the system shown in FIG.4. Referring 
to FIG. 9, terminals TE1 and TE2 are coupled to the 
ATM switching network 13 through terminal adapt- 
ers TA1 and TA2. respectively. In the illustrated 
case, address AD2 of another party terminal, virtual 
channel identification number VCIA/PI12 and last 
used time t1 are registered in a management table 
27-1 of the terminal adapter TA1. Also, address 
AD1 of another party terminal, virtual channel iden- 
tification number VCIA/PI21 and last used time t2 
are registered in a management table 27-2 of the 
terminal adapter TA2. 

It is now assumed that data is sent from the 
terminal TE1 to the terminal TE2. The, terminal 
adapter TA1 retrieves the management table 27-1 
and determines whether or not the virtual channel 
addressed to the terminal TE2 is presently defined 
in the management table 27-1. In the case illus- 
trated in FIG.9, the address of the terminal TE2 
and the virtual channel identification number AD2 
are defined in the management table 27-1. Thus, 
the terminal adapter TA1 divides data to be trans- 
mitted into cells, each having the header containing 
the virtual channel identification number VCIA/PU2. 
Then, the terminal adapter TA1 sends the cells to 
the ATM switching network. Time t3 when all the 
cells have just been set to the ATM switching 
network 13 is written into the management table 
27-1 of the terminal adapter tai. 

The terminal adapter TA2 receives the cells 
from the ATM switching network 13 and assembles 
the received cells into the original data. The as- 
sembled data is sent to the terminal TE2. Time t4 
when the data has just been sent to the terminal 
TE2 is written into the management table 27-2 of 
the terminal adapter TA2. 

F1G.10 illustrates a case where data is sent 
from the terminal TE1 to a terminal TE3. The 
terminal adapter TA1 retrieves the management 
table 27-1 in the way as described previously. In 
this case, the ATM switching network 13 does not 
have any virtual channel which mutually connects 
the terminal adapters TA1 and TA3. Thus, each of 
the management tables 27-1 and 27-3 does not 
have any information about the virtual channel 
which connects the terminal adapters TA1 and 
TA3, that is, the address of the other party terminal 
and the virtual channel identification number 
VCI/VPI. Thus, the terminal adapter TA1 requests 
the ATM network 13 to set the corresponding vir- 
tual channel (VP). 

The ATM switching network 13 selects an idle 
virtual channel and informs each of the terminal 



adapters TA1 and TA3 of the selected virtual chan- 
nel. The selected virtual channel identified by 
VCIA/PI13 or VCIWPI31 is defined in the manage- 
ment tables 27-1 and 27-3, respectively. The termi- 

5 nal adapter TA1 divides data to be transmitted into 
cells, each having the header including the virtual 
channel identification number VCIA/PI13. Then, the 
cells are sent to the ATM switching network 13 
from the terminal adapter TA1. Time t5 when all 

10 the cells have just been output to the ATM switch- 
ing network 13 is written into the management 
table 27-1 of the terminal adapter TA1. The termi- 
nal adapter TA3 receives the cells from the ATM 
switching network 13 and assembles the same into 

75 the original data. Then, the terminal adapter TA3 
sends the original data to the terminal TE3. Time t6 
when the original data has just been output to the 
terminal TE3 is written into the management table 
27-3 of the terminal adapter TA3. By the above- 

20 mentioned procedure, the address AD3 of the ter- 
minal TE3, the virtual channel identification number 
VCIA/PI13 and the last used time t5 are defined in 
the management table 27-1 . Similarly, the address 
AD1 of the terminal TE1 , the virtual channel iden- 

25 tification number VCIWPI31 and the last used time 
t6 are defined in the management table 27-3. 

F1G.11 illustrates a case where the manage- 
ment table 27-2 of the terminal adapter TA2 is 
referred to and the virtual channel releasing re- 

30 quest is generated due to the fact that the passage 
time from the last used time when the virtual chan- 
nel VP addressed to the terminal TE1 was last 
used exceeds the predetermined threshold time. 
The terminal adapter TA2 sends the virtual channel 

35 releasing request to the ATM switching network 13. 
In response to this request, the ATM switching 
network 13 informs each of the terminal adapters 
TA1 and TA2 of the occurrence of the virtual chan- 
nel releasing request. Thereby, the address AD2 of 

40 the terminal TE2, the virtual channel identification 
number VCWPI12 and time t3 are deleted from the 
management table 27-1 . Similarly, the address AD1 
of the terminal TE1, the virtual channel identifica- 
tion number VCWPI21 and time t4 are deleted 

45 from the management table 27-2. 

A description will now be given of a second 
preferred embodiment of the present invention with 
reference to FIG. 12. It will be noted that a manage- 
ment table as provided in each of the aforemen- 

50 tioned terminal adapters is provided in the ATM 
switching network and that each terminal adapter 
does not have any management table. Referring to 
FIG.12, the system is composed of a terminal 31, a 
terminal adapter 32 and an ATM switching network 

55 33. It will be noted that the configuration of the 
ATM switching network 33 corresponds to a net- 
work controller provided at an arbitrary position 
thereof. The terminal adapter 32 is of the same 
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structure as the terminal adapter 12 (FIG.12) ex- 
cept that the terminal adapter 32 does not have 
any management table. That is, the terminal adapt- 
er 32 is composed of an ADP processor 40, a 
signal processor 41 , an ADP processor 42, an ATM 
processor 43 and a physical layer processor 44. 

The ATM switching network 33 includes a 
physical layer processor 50, an ATM processor 51 , 
an ADP processor 52, a signal processor 53 and a 
table processor 54. The table processor 54 is 
made up of a table controller 55 and a manage- 
ment table 56. The table controller 55 is comprised 
of a retrieval processor 57 and a setting/releasing 
processor 58. The above-mentioned elements of 
the ATM switching network 33 operate in the same 
as corresponding elements shown in FIG. 4. The 
management table 56 is provided for each of the 
terminals 31 (only one management table 56 is 
shown in FIG.12). 

FIG.13 is a flowchart of the operation of the 
table processor 54 shown in FIG.12. The retrieval 
processor 57 receives the called party address 
from the signal processor 53 of the ATM switching 
network 33 (step 31). Then, the retrieval processor 
57 retrieves the management table 56 (step 33), 
and determines whether or not a virtual channel 
corresponding to the received called party address 
is presently defined in the management table 56 
(step 33). When the result obtained at step 33 is 
YES, the retrieval processor 57 informs the signal 
processor 53 of the virtual channel identification 
number VCIWPI of the defined virtual channel (step 
34). On the other hand, when it is determined that 
no virtual channel related to the received called 
party address is presently defined in the manage- 
ment table 56 (step 33), the retrieval processor 57 
instructs the setting/releasing processor 58 to re- 
quest the signal processor 53 to generate a re- 
quest to set the virtual channel corresponding to 
the called party address (step 35). Then, the signal 
processor 53 selects an idle virtual channel and 
informs the setting/releasing processor 58 of the 
calling party address and the virtual channel iden- 
tification number VCIWPI (step 36). The virtual 
channel identification number VCIAAPI thus ob- 
tained is sent to the ATM processor 51 (step 37). 
Then, the setting/releasing processor 58 registers 
the selected virtual channel in the management 
table 56 (step 38). 

As described above, a virtual channel Is set in 
response to the communication request addressed 
to a terminal which is not defined in the manage- 
ment table 56 so that cells can be transmitted 
through this virtual channel. 

FIG.14 is a flowchart of the procedure for un- 
conditionally releasing virtual channels. When the 
timer indicates the predetermined time (step 41) or 
when the virtual channel releasing request is gen- 



erated (step 46), the setting/releasing processor 58 
is notified of the virtual channel to be released 
(step 42), and deletes the same from the manage- 
ment table 56 (step 43). When all the virtual chan- 

5 nels defined in the management table 56 have 
been checked (step 44), the setting/releasing pro- 
cessor 58 starts the timer to measure the predeter- 
mined time (step 45). 

F1G.15 is a flowchart of the procedure for con- 

10 ditionally releasing virtual channels. When the timer 
indicates the predetermined time (step 51) or when 
the virtual channel releasing request is generated 
(step 52), the setting/releasing processor 58 deter- 
mines whether or not the passage time from the 

is time when the virtual channel being considered 
was last used exceeds the predetermined threshold 
time (step 53). When the result obtained at step 53 
is YES, the setting/releasing processor 58 deletes 
the virtual channel being considered from the man- 

20 agement table 56 (steps 54 and 55). Then it is 
determined, at step 56, whether or not all the 
virtual channels defined in the management table 

56 have been checked. The procedure at step 56 
is also executed when the result obtained at step 

25 53 is NO. When the result at step 56 is NO, the 
procedure returns to step 53. On the other hand, 
when the result at step 56 is YES, the 
setting/releasing processor 58 sets the timer so 
that it starts to measure the predetermined time 

30 (step 57). 

A description will now be given of the operation 
of the system according to the second preferred 
embodiment of the present invention. Referring to 
FIG.16, the address AD2 of the terminal TE2, the 

35 virtual channel identification number VCIA/P112 and 
time t11 when the virtual channel identification 
number VCWPI12 was last used are defined in a 
management table 56-1 provided for the terminal 
TE1. The address AD1 of the terminal TE1, the 

40 virtual channel identification number VCIA/PI21 and 
time t12 when the virtual channel identification 
number VCIA/PI21 was last used are defined in a 
management table 56-2 provided for the terminal 
TE2. 

45 Data is output to the terminal adapter TA1 from 
the terminal TE1. The terminal adapter TA1 sends 
a virtual channel identification number notice re- 
quest to the ATM switching network 33 by using a 
call set-up message defined by the CCITT rec- 

50 ommendatlons or the like. The retrieval processor 

57 of the ATM switching network 33 determines 
whether or not the requested virtual channel iden- 
tification number is registered in the management 
table 56 at present. In the illustrated case, the 

55 virtual channel identification number VCIA/PI12 is 
registered in the management table related to the 
terminal TE1. Thus, the setting/releasing processor 

58 informs the terminal TE1 of the virtual channel 
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identification number VC1/VPI12 through the signal 
processor 53, the ADP processor 52, the ATM 
processor 51 and the physical layer processor 50. 
in response to the notice of the virtual channel 
identification number VCUVPI12, the terminal 
adapter TA1 divides data into cells and writes the 
virtual channel identification number VCWPI12 into 
the header of each of the cells. Then, the terminal 
adapter TA1 sends the cells to the ATM switching 
network 33. 

The ATM switching network 33 sends the re- 
ceived cells to the terminal adapter TA2, which 
assembles the received cells into the original data. 
Then, the terminal adapter TA2 sends the original 
data to the terminal TE2. The timers provided in 
the ATM switching network 33 for the terminals 
TE1 and TE2 start to measure the predetermined 
time when the last' cell is processed. Time t13 
when the last cell was received is written into the 
management table 56-1, and time t14 when the last 
cell was output is written into the management cell 
56-2. 

FIG.17 is a diagram illustrating a case where 
there is no virtual channel between the terminal 
adapters TA1 and TA3. No information is presently 
defined in a management table 56-3 which is pro- 
vided in the ATM switching network 33 and related 
to the terminal TE3. It is now assumed that data is 
transferred from the terminal TE1 to the terminal 
TE3. The terminal adapter TA1 sends the virtual 
call identification number notice request to the 
ATM switching network 33 in the same manner as 
described before. The retrieval processor 57 of the 
ATM switching network 33 retrieves the manage- 
ment table 56-1 related to the terminal TE1 and 
determines whether or not the virtual channel ad- 
dressed to the terminal TE3 is defined in the man- 
agement table 56-1. In the illustrated case, no 
virtual channel is defined in the management table 
56-1. The setting/releasing processor 58 registers 
address AD3 of the terminal TE3 and the virtual 
channel identification number VCWP113 in the 
management table 56-1. Similarly, the 
setting/releasing processor 5B registers address 
AD1 and the virtual channel identification number 
VCI/VPI31 in the management table 56-3. Then, the 
ATM switching network 33 informs the terminal 
adapter TA1 of the virtual channel identification 
number VCI/VPI13. 

The terminal adapter TA1 divides data into 
cells, each having the header containing the virtual 
channel identification number VCI/VPI13. Then, the 
terminal adapter TA1 sends the cells to the ATM 
switching network 33 and then the terminal adapter 
TA3. The terminal adapter TA3 assembles the cells 
into the original data, which is then sent to the 
terminal TE3. Time t15 when the ATM switching 
network receives the last cell is written into the 



management table 56-1 under the control of the 
setting/releasing processor 58. Similarly, time t16 
when the ATM switching network outputs the last 
cell is written into the management table 56-3. 
5 Then, the timers provided for the terminals TE1 
and TE2 are started to measure the predetermined 
time. 

FIG.18 is a diagram illustrating the procedure 
for releasing virtual channels. It is now assumed 

10 that the management tables 56-1 and 56-2 have 
the contents shown in FIG.18. The setting/releasing 
processor 58 accesses each of the management 
tables 56-1 and 56-2 and extracts virtual channels, 
each of which has a passage time which starts 

75 from the last used time and which exceeds the 
predetermined threshold time. Then, the 
setting/releasing processor 58 deletes these virtual 
channels from the corresponding management ta- 
bles 56-1 and 56-2. For example, if both of the 

20 passage time between the time t1 3 and the present 
time and the passage time between time t14 and 
the present time exceed the predetermined thresh- 
old time, the corresponding virtual channels are 
deleted so that the contents of the management 

25 tables 55-1 and 56-2 are changed, as shown in 
FIG.18. That is, the virtual channel between the 
terminals TE1 and TE2 is deleted. 

The present invention is not limited to the 
specifically disclosed embodiments, and variations 

30 and modifications may be made without departing 
from the scope of the present invention. For exam- 
ple, when the number of virtual channels in each of 
the management tables becomes equal to or great- 
er than a predetermined number of virtual chan- 

35 nels, a virtual channel which has not yet been used 
for a period of time longer than a predetermined 
period of time from the last used time is set to be a 
candidate to be deleted. Alternatively, a virtual 
channel which is not often used is set to be a 

40 candidate to be deleted. 

According to the aforementioned first embodi- 
ment of the present invention, virtual channels re- 
alized in the ATM switching network are managed 
on the terminal side. Thus, it is possible to reduce 

45 a load on the ATM switching system. According to 
the aforementioned second embodiment of the 
present invention, virtual channels are managed on 
the ATM switching network side so that they can 
easily be released from the management tables. 

so It will be noted that The ATM switching network 
13 shown in FIG.4 has the configuration of the ATM 
switching network 33 except the table processor 
54. The aforementioned timer or counter used in 
the first embodiment of the present invention is 

55 provided in the signal processor 21 or the 
setting/releasing processor 29. Similarly, the timer 
or counter used in the second embodiment of the 
present invention is provided in the signal proces- 
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sor 53 or the setting/releasing processor 58. The 
table processor 25 or 54 can be formed of a 
central processing unit, a microprocessor or the 
like. 

Reference signs in the claims are intended for 
better understanding and shall not limit the scope. 



Claims 

1 . A transmission control system including: 

an asynchronous transfer mode (ATM) switching 
network (3, 13, 33); 

a plurality of terminals (1-1 - 1-n, l'-n); and 
a plurality of terminal adapters (2-1 - 2-n, 12, 32) 
respectively connected to said plurality of termi- 
nals, each of said terminal adapters coupling a 
corresponding one of said terminals to said ATM 
switching network, data being transferred between 
said terminals through corresponding terminal 
adapters from among said terminal adapters and 
said ATM switching network, characterized in that 
said transmission control system comprises: 
management table means (4, 27, 56) for registering 
virtual channels presently formed in said ATM 
switching network in a management table (4, 27, 
56), each of said virtual channels mutually connect- 
ing corresponding two of said terminal adapters 
through said ATM switching network; 
retrieval means (5, 28, 57) for receiving a commu- 
nication request from one of said terminals and for 
determining whether or not said management table 
registers a virtual channel corresponding to said 
communication request at present, data output 
from said one of the terminals being transferred to 
a different one of the terminals addressed by said 
communication request through the virtual channel 
corresponding to said communication request and 
corresponding two of said terminal adapters when 
said retrieval means determines that said manage- 
ment table has the virtual channel corresponding to 
said communication request; 
and 

virtual channel setting means (5, 29, 58) for regis- 
tering the virtual channel corresponding to said 
communication request in said management table 
when said retrieval means determines that said 
management table does not have the virtual chan- 
nel corresponding to said communication request, 
data output from said one of the terminals being 
transferred to said different one of the terminals 
addressed by said communication request through 
the virtual channel registered in said management 
table by said virtual channel setting means. 

2. A transmission control system as claimed in 
claim 1, characterized by further comprising virtual 
channel releasing means (29, 58), coupled to said 
management table means, for deleting said virtual 



channels from said management table (4) of said 
management table means when a predetermined 
condition is satisfied, so that said virtual channels 
are released. 

5 3. A transmission control system as claimed in 
claim 2, characterized by further comprising timer 
means (21, 29, 58) for periodically measuring a 
predetermined time, wherein said virtual channel 
releasing means (5, 29, 58) comprises means for 

70 deleting all of said virtual channels from said man- 
agement table when said timer means indicates the • 
predetermined time, so that all of said virtual chan- 
nels are released. 

4. A transmission control system as claimed in 
75 claim 2, characterized by further comprising count 

means (21 , 29, 58) for counting a number of times 
that each of said virtual channels registered in said 
management table (4, 27, 56) has been used and 
for comparing the number of times obtained for 

20 each of said virtual channels with a predetermined 
number of times, wherein said virtual channel re- 
leasing means comprises means (5, 29, 58) for 
deleting, from said management table, a virtual 
channel which has been used less than said pre- 

25 determined number of times. 

5. A transmission control system as claimed in 
claim 2, characterized by further comprising timer 
means (21 , 29, 58) for measuring a passage time 
from a time (T) when each of said virtual channels 

30 registered in said management table (4, 27, 56) 
was last used and for comprising said passage 
time obtained for each of said virtual channels with 
a predetermined threshold time, wherein said vir- 
tual channel releasing means comprises means (5, 

as 29, 58) for deleting, from said management table, a 
virtual channel which has a passage time which is 
longer than said predetermined threshold time. 

6. A transmission control system as claimed in 
claim 2, characterized by further comprising deter- 

40 mining means (5, 29, 58) for determining whether 
or not said management table has an idle area 
which is sufficient to register a new virtual channel, 
wherein said virtual channel releasing means com- 
prises means (5, 29, 58) for releasing at least one 

45 of said virtual channels from said management 
table when said determining means determines 
that said management table does not have an idle 
area which is sufficient to register the new virtual 
channel. 

so 7. A transmission control system as claimed in 
claim 6, characterized by further comprising count 
means (5, 21, 29) for counting a number of times 
that each of said virtual channels registered in said 
management table (4, 29, 58) has been used and 

55 for comparing the number of times obtained for 
each of said virtual channels with a predetermined 
number of times, wherein said means of the virtual 
channel releasing means deletes (5, 29, 58), from 

10 
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said management table, a virtual channel which has 
been used less than said predetermined number of 
times. 

8. A transmission control system as claimed in 
claim 6, characterized by further comprising timer 
means (5, 21, 29) for measuring a passage time 
from a time when each of said virtual channels 
registered in said management table was last used 
and for comprising said passage time obtained for 
each of said virtual channels with a predetermined 
threshold time, wherein said means (5, 29, 58)of 
the virtual channel releasing means deletes, from 
said management table, a virtual channel which has 
a passage time which is longer than said predeter- 
mined threshold time. 

9. A transmission control system as claimed in 
claim 2, characterized in that said management 
table (4, 27, 56) includes a flag which inhibits a 
corresponding one of the virtual channels from 
being deleted from said management table. 

10. A transmission control system as claimed in 
any of claims 1 to 9, characterized in that said 
management table (4, 27, 56) includes a first area 
which registers an address (AD) of each of said 
terminals related to said virtual channels registered 
in said management table, and a second area 
which registers an identification number (VCIA/Pl) 
of each of said virtual channels presently registered 
in said management table. 

11. A transmission control system as claimed in 
claim 5, characterized in that said management 
table (4, 27, 56) includes a first area which regis- 
ters an address (AD) of each of said terminals 
related to said virtual channels registered in said 
management table, a second area which registers 
an identification number (VCIAfPI) of each of said 
virtual channels presently registered in said man- 
agement table, and a third area which registers 
said time (T) when each of said virtual channels 
was last used. 

12. A transmission control system as claimed in 
any of claims 1 to 11, characterized in that said 
data comprises cells, each having a predetermined 
length of data. 

13. A transmission control system as claimed in 
any of claims 1 to 12, characterized in that each of 
said terminal adapters comprises request means 
(5, 29) for generating a virtual channel setting re- 
quest when said retrieval means determines that 
said management table does not have the virtual 
channel corresponding to said communication re- 
quest and for sending said virtual channel setting 
request to said ATM switching network, so that the 
virtual channel is formed in said ATM switching 
network in response to said virtual channel setting 
request. 

14. A transmission control system as claimed in 
claim 13, characterized in that: 



said ATM switching network (33) comprises means 
(53) for informing said virtual channel setting 
means of the fact that the virtual channel is formed 
in response to said virtual channel setting request; 
5 and 

said virtual channel setting means (5, 29, 58) regis- 
ters said virtual channel in said management table 
when said virtual channel setting means is in- 
formed of said fact. 
10 15. A transmission control system including: 

an asynchronous transfer mode (ATM) switching 
network (3, 13); 

a plurality of terminals (1-1 - 1-n, 1 -n); and 

a plurality of terminal adapters (2-1 - 2-n, 12) 

15 respectively connected to said plurality of termi- 
nals, each of said terminal adapters coupling a 
corresponding one of said terminals to said ATM 
switching network, data being transferred between 
terminals through corresponding terminal adapters 

20 from among said terminal adapters and said ATM 
switching network, characterized in that each of 
said terminal adapters comprises: 
management table means (4, 27) for registering 
virtual channels presently formed in said ATM 

25 switching network in a management table (4, 27). 
each of said virtual channels being coupled to 
another one of said terminal adapters through said 
ATM switching network; 

retrieval means (5, 28) for receiving a communica- 
30 tion request from one of said terminals and for 
determining whether or not said management table 
registers a virtual channel corresponding to said 
communication request at present data output 
from said one of the terminals being transferred to 
35 a different one of said terminals addressed by said 
communication request through the virtual channel 
corresponding to said communication request when 
said retrieval means determines that said manage- 
ment table has the virtual channel corresponding to 
40 said communication request; 
and 

virtual channel setting means (5, 29) for registering 
the virtual channel corresponding to said commu- 
nication request in said management table when 

45 said retrieval means determines that said manage- 
ment table does not have the virtual channel cor- 
responding to said communication request data 
output from said one of the terminals being trans- 
ferred to said different one of the terminals ad- 

50 dressed by said communication request through 
the virtual channel registered in said management 
table by said virtual channel setting means. 
16. A transmission control system as claimed in 
claim 15, characterized in that each of said terminal 

55 adapters comprises virtual channel releasing 
means (5, 29), coupled to said management table 
means, for deleting said virtual channels from said 
management table of said management table 
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means when a predetermined condition is satisfied, 
so that said virtual channels are released. 

17. A transmission control system as claimed in 
claim 16, characterized in that each of said terminal 
adapters comprises timer means (21, 29) for pe- 
riodically measuring a predetermined time, and in 
that said virtual channel releasing means com- 
prises means (5, 29) for deleting all of said virtual 
channels from said management table when said 
timer means indicates the predetermined time, so 
that all of said virtual channels are released. 

18. A transmission control system as claimed in 
claim 16, characterized in that each of said terminal 
adapter means comprises count means (21, 29) for 
counting a number of times that each of said virtual 
channels registered in said management table has 
been used and for comparing the number of times 
obtained for each of said virtual channels with a 
predetermined number of times, and in that said 
virtual channel releasing means comprises means 
(5, 29) for deleting, from said management table, a 
virtual channel which has been used less than said 
predetermined number of times. 

19. A transmission control system as claimed in 
claim 16, characterized in that each of said terminal 
adapters comprises timer means (21 , 29) for mea- 
suring a passage time from a time (T) when each 
of said virtual channels registered in said manage- 
ment table was last used and for comprising said 
passage time obtained for each of said virtual 
channels with a predetermined threshold time, and 
in that said virtual channel releasing means com- 
prises means (5, 29) for deleting, from said man- 
agement table, a virtual channel which has a pas- 
sage time which is greater than said predetermined 
threshold time. 

20. A transmission control system as claimed in 
claim 16, characterized in that each of said terminal 
adapters comprises determining means (5, 29) for 
determining whether or not said management table 
has an idle area which is sufficient to register a 
new virtual channel, and in that said virtual channel 
releasing means comprises means (5, 29)' for re- 
leasing at least one of said virtual channels from 
said management table when said determining 
means determines that said management table 
does not have an idle area which is sufficient to 
register the new virtual channel. 

21. A transmission control system as claimed in 
claim 20, characterized in that each of said terminal 
adapters comprises count means (5, 29) for count- 
ing a number of times that each of said virtual 
channels registered in said management table has 
been used and for comparing the number of times 
obtained for each of said virtual channels with a 
predetermined number of times, and in that said 
means of the virtual channel releasing means de- 
letes, from said management table, a virtual chan- 



nel which has been used less than said predeter- 
mined number of times. 

22. A transmission control system as claimed in 
claim 20, characterized in that each of said terminal 

5 controllers comprises timer means (5, 29) for mea- 
suring a passage time from a time (T) when each 
of said virtual channels registered in said manage- 
ment table was last used and for comprising said 
passage time obtained for each of said virtual 

to channels with a predetermined threshold time, and 
in that said means of the virtual channel releasing 
means deletes, from said management table, a 
virtual channel which has a passage time which is 
longer than said predetermined threshold time. 

75 23. A transmission control system as claimed in 
claim 16, characterized in that said management 
table (4, 27) includes a flag which inhibits a cor- 
responding one of the virtual channels from being 
deleted from said management table. 

20 24. A transmission control system as claimed in 
any of claims 15 to 23, characterized in that said 
management table (4, 27) includes a first area 
which registers an address (AD) of each of said 
terminals related to said virtual channels registered 

25 in said management table, and a second area 
which registers an identification number (VCWPI) 
of each of said virtual channels registered in said 
management table at present. 

25. A transmission control system as claimed in 
30 claim 21, characterized in that said management 

table includes a first area which registers an ad- 
dress (AD) of each of said terminals related to said 
virtual channels registered in said management ta- 
ble, a second area which registers an identification 
35 number (VCIA/Pl) of each of said virtual channels 
registered in said management table at present, 
and a third area which registers said time (T) when 
each of said virtual channels was last used. 

26. A transmission control system as claimed in 
40 any of claims 15 to 25, characterized in that said 

data comprises ceils, each having a predetermined 
length of data. 

27. A transmission control system as claimed in 
any of claims 15 to 26, characterized in that each 

45 of said terminal adapters comprises request means 
(5, 29) for generating a virtual channel setting re- 
quest when said retrieval means determines that 
said management table does not have the virtual 
channel corresponding to said communication re- 

so quest and for sending said virtual channel setting 
request to said ATM switching network, so that the 
virtual channel is formed in said ATM switching 
network in response to said virtual channel setting 
request. 

55 28. A transmission control system as claimed in 
claim 27, characterized in that: 
said ATM switching network comprises (13) means 
(53) for informing said virtual channel setting 
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means of the fact that the virtual channel is formed 
in response to said virtual channel setting request; 
and 

said virtual channel setting means registers said 
virtual channel in said management table when 
said virtual channel setting means is informed of 
said fact. 

29, A transmission control system including: 

an asynchronous transfer mode (ATM) switching 
network (3, 33); 

a plurality of terminals (1-1 - 1-n, l'-n); and 
a plurality of terminal adapters (2-1 - 2-n, 32) 
respectively connected to said plurality of termi- 
nals, each of said terminal adapters coupling a 
corresponding one of said terminals to said ATM 
switching network, data being transferred between 
said terminals through corresponding terminal 
adapters from among said terminal adapters and 
said ATM switching network, characterized in that 
said ATM switching network includes: 
management table means (4, 56) for registering 
virtual channels presently formed in said ATM 
switching network in a management table, each of 
said virtual channels mutually connecting corre- 
sponding two of said terminal adapters through 
said ATM switching network; 
retrieval means (5, 57) for receiving a communica- 
tion request from one of said terminals and for 
determining whether or not said management table 
presently registers a virtual channel corresponding 
to said communication request, data output from 
said one of the terminals being transferred to a 
different one of the terminals addressed by said 
communication request through the virtual channel 
corresponding to said communication request and 
corresponding two of said terminal adapters when 
said retrieval means determines that said manage- 
ment table has the virtual channel corresponding to 
said communication request; and 
virtual channel setting means (5, 58) for registering 
the virtual channel corresponding to said commu- 
nication request in said management table when 
said retrieval means determines that said manage- 
ment table does not have the virtual channel cor- 
responding to said communication request, data 
output from said one of the terminals being trans- 
ferred to said different one of the terminals ad- 
dressed by said communication request through 
the virtual channel registered in said management 
table by said virtual channel setting means. 

30. A transmission control system as claimed in 
claim 29, characterized in that said ATM switching 
network comprises virtual channel releasing means 
(5, 58), coupled to said management table means, 
for deleting said virtual channels from said man- 
agement table of said management table means 
w,hen a predetermined condition is satisfied, so that 
said virtual channels are released. 



31. A transmission control system as claimed in 
claim 30, characterized in that said ATM switching 
network comprises comprising timer means (53, 
58) for periodically measuring a predetermined 

5 time, and in that said virtual channel releasing 
means comprises means (5, 58) for deleting all of 
said virtual channels from said management table 
when said timer means indicates the predeter- 
mined time, so that all of said virtual channels are 

70 released. 

32. A transmission control system as claimed in 
claim 30, characterized in that said ATM switching 
network comprises count means (53, 58) for count- 
ing a number of times that each of said virtual 

75 channels registered in said management table has 
been used and for comparing the number of times 
obtained for each of said virtual channels with a 
predetermined number of times, and in that said 
virtual channel releasing means comprises means 

20 (5, 58) for deleting, from said management table, a 
virtual channel which has been used less than said 
predetermined number of times. 

33. A transmission control system as claimed in 
claim 30, characterized in that said ATM switching 

25 network comprises timer means (5, 58) for measur- 
ing a passage time from a time (T) when each of 
said virtual channels registered in said manage- 
ment table was last used and for comprising said 
passage time obtained for each of said virtual 

so channels with a predetermined threshold time, and 
in that said virtual channel releasing means com- 
prises means (5, 58) for deleting, from said man- 
agement table, a virtual channel which has a pas- 
sage time which is longer than said predetermined 

35 threshold time. 

34. A transmission control system as claimed in 
claim 30, characterized in that said ATM switching 
network comprises determining means (5, 58) for 
determining whether or not said management table 

40 has an idle area which is sufficient to register a 
new virtual channel, and in that said virtual channel 
releasing means comprises means (5, 58) for re- 
leasing at least one of said virtual channels from 
said management table when said determining 

45 means determines that said management table 
does not have an idle area which is sufficient to 
register the new virtual channel. 

35. A transmission control system as claimed in 
claim 34, characterized in that said ATM switching 

so network comprises count means (5, 58) for count- 
ing a number of times that each of said virtual 
channels registered in said management table has 
been used and for comparing the number of times 
obtained for each of said virtual channels with a 

55 predetermined number of times, and in that said 
means of the virtual channel releasing means de- 
letes, from said management table, a virtual chan- 
nel which has been used less than said predeter- 
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mined number of times, 

36. A transmission control system as claimed in 
claim 34, characterized in that said ATM switching 
network comprises timer means (5, 58) for measur- 
ing a passage time from a time when each of said 
virtual channels registered in said management ta- 
ble was last used and for comprising said passage 
time obtained for each of said virtual channels with 
a predetermined threshold time, in that said means 
of the virtual channel releasing means deletes, 
from said management table, a virtual channel 
which has a passage time which is greater than 
said predetermined threshold time. 

37. A transmission control system as claimed in 
claim 30, characterized in that said management 
table (4, 56) includes a flag which inhibits a cor- 
responding one of the virtual channels from being 
deleted from said management table. 

38. A transmission control system as claimed in 
any of claims 29 to 37, characterized in that said 
management table (4, 56) includes a first area 
which registers an address (AD) of each of said 
terminals related to said virtual channels registered 
in said management table, and a second area 
(VCIA/PI) which registers an identification number 
of each of said virtual channels presently registered 
in said management table. 

39. A transmission control system as claimed in 
claim 34, characterized in that said management 
table includes a first area which registers an ad- 
dress (AD) of each of said terminals related to said 
virtual channels registered in said management ta- 
ble, a second area which registers an identification 
number (VC1A/PI) of each of said virtual channels 
presently registered in said management table, and 
a third area which registers said time (T) when 
each of said virtual channels was last used. 

40. A transmission control system as claimed in 
any of claims 29 to 39, characterized in that said 
data comprises ceils, each having a predetermined 
iength of data. 

41. A transmission control system as claimed in 
any of claims 29 to 40, characterized in that each 
of said terminals comprises request means for gen- 
erating a virtual channel notice request subsequent 
to said communication request and for sending the 
same to said ATM switching network, and in that 
said ATM switching network comprises means (53) 
for sending back each said terminal information 
about the virtual channel obtained by said control 
means in response to said virtual channel notice 
request. 

42. A transmission control system as claimed in 
claim 41, characterized in that when said retrieval 
means (5, 55) determines that said management 
table does not have the virtual channel correspond- 
ing to said communication request, said virtual 
channel setting means registers the virtual channel 



corresponding to said communication request in 
said management table. 
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